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ABSTRACT 

Contractual Matters 

All necessary equipment and consultation approvals have been applied for and 

delivery dates scheduled; Authority required for purchase of radioactive ma- 

terial has been received from the Atomic Energy Commission. 

I) 
n 
1! 

11 

Tenebfescence 

KLO was found5 as one of the fundamentalfactors &i the sensitivity of tenebre- 

scent glasses, as one of the results of a study of the systems K2Ö-AI-2P3-P2Ö5 

and Baü^AigOg^PgO^. 

A theoretical study oil tenebrescence was initiated and a program of expeFis 

ments derived from preliminary re suits. 

Calibration Glasses for Rädiophotolüminescehce 

Glasses containing, Mn+Hr have been found which essentially duplicate the photo- 

luminescence of the radiophotoluminescent glass, 

Radiophotoluminescence 

The addition of small amounts of certain modifiers did not improve the work- 

ing properties of the existingradiophotolumine scent glass. 

a? 
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j- 1; PART   I 
f: 

PRESENT   STATUS 

1 1-i PURPOSE 
i • - - 

Th6 purpose of this investigation is to determine, in glasses, the 
p 
j j causes of optical changes produced by X - or gamma radiation, 

p to select and develop these compositions which combine optimum 
f i 

indication and integration of X or gamma radiation with desirable 

j J technological properties affecting their eventual manufacture, and 

r\ to develop a glass which without radiation by X or gamma rays 

will fluöresce in a manner similar to the existing dosimeter glass. 

KESTRlCTED 
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I 12 GENERAL  ffACTlJAL, DATA 

l-_. 1.2.1 pefsonfiel 

Since the report of 24 October, i851 the project has lost the ser- 

I vices of G. Sherwood Smith (indicated in a special report) who was 

* ordered to active duty on 2 November, 1951 as, a 2nd Lieutenant, 
1 CE, tJ,S?A,R. 

The Iowa Military District, Building 92, Gruber Street, Des Meines, 

,, Iowa turned down the request for deferment submitted by this com- 

t päny to the New York Military District on 30 October, 1951. 
i 

This company will appeal the decision on the basis that four years 

training in Ceramics is a scarce commodity.   Coupled with Mr. 

H Smith's, work on thiy project, it represents a more extensive and 

i-| more critical investment thari his RÖTC trainings 
I T 

r~ In order to prevent delay in the project, Mr. G. Brewster was shifted 
\f - - 

from a purely advisory capacity to carrying oh the melting operations. 
n _ — 
| | This company's projects have beert put oh an overtime basis to allow 

r • this project to operate during normal working hours.   This was re- 
if - I " 

ported to Bureau of Ships, via Naval Inspector of Ordnance in a letter, 

IT dated 23 November, 1951. 
I 5 

I- 
f Authority to utilize the services of Dr. K. H. Sun, Pittsburgh, 

jr Pennsylvania, to cooperate with Dr. Kreidl. of this project, in writing 

ä survey of the scientific background as a. basis for the investigations 

37 
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of this contract wag requested by letter dated I-G October» 1951 to 

f- the Contracting- Officer -t Bureau of Ships ^   This has not yet been 
k 

authorized. 

1.2.2. Equipment and Facilities 

Authority to purchase the necessary source of gamma radiation, 

equipment for its safe handling, and the monitoring equipment re-- 

quired by the Atomic Energy Commission was requested on 18 

October, 1951.   This authorization has not been received.   Oar 

J   j-j authority from the Atomic Energy Commission to purchase radio - 

cobalt expires 31 December, 1951.   Delivery dates on our equip- 

ment orders; have beer quoted by our supplier, on some items in- 

volved, as 90 days. 

11 

r: 

r-r Authority to erect 13 feet of wall to separate the radiocobalt source 

from the rest of the laboratory in compliance with general requires 

|  j - ments of the Atomic Energy Commission, was requested 12 

«- November, 1951.   This request has not been authorized. 

*  1 ' 
The gradient furnace, mentioned later, is one which this laboratory 

constructed from ideas gained from the paper "An Improved Appar- 

atus for the Determination of Liquidus Temperature and Rates of 
r 
f"  j» Crystal Growth" by O. H. Grauer and E. HL Hamilton of the National 

L *~ Bureau of Standards (Journal of National Bureau of Standards M 
I   T* - 

¥ I    _. (1950) R/P: 20Ö6), 
k 
t- 
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1.$ DETAIt^FApTta'Alj DATA 
mam«<»M—• •••Jl M>i nmWii n? Hi IU • JH •——MI I  I •!'••     ••••••• i 

liS. 1 Topic I - Ra;diöphotoluminescent Glasses 

(Note:   Topic I has been generalized from title used in .first report) 

(Xfote:   Topic I is temporarily emphasized as it does hot in its ini- 

tial phase require testing equipment not yet available,) 

1.3.1.1      -Deyitrlficetfion 

I = 1.3.1.1,1   Purpose 

The purpose of this phase of the work was to find modifications of 

composition which had less tendency ta--.devitrify (grow crystals) 

When made in larger crucibles than are used, in the laboratory, 

and which had: a longer working range (rate of change of viscosity 

with temperature is less). 

li.3!ilvl.2:   Experimental Approach 

The approach to this problem was to modify the r^glass by small 

amounts of. MgD» Al^Qg, ZnO, or SiÖ2. 

The following compositions were melted: 

Melt m.   Al(POg)3      KPOg       Ba(P03)2       Mg(POg)2       Zh(POg)2     AlgOg,     SiQ2 

1A-3707 50.0 25.0 2G.0 2.00 2.00 1.00 

1A-3708 50^0 25.0 19.0 2.00 2.00 1.00        1.00 

All compositions are weight percent. 

These glasses were compared with r-glass in the gradient furnace..^ 

to determine devitrification tendencies. 

RESTRICTED 

IMMrW. *.? 



9 *• 

RESTRICTED 

L3.i.i.3      Results 

All glasses were completely devitr.ifieo. at ali temperatures in- 

vestigated * 50G^ to 900° C. 

1; 3.1.1.4      Conclusions 

The composition variations showed ho improvement in properties* 

Work will be resumed after making exploratory experiments oh 

other approaches. 

1.3.1.2 Phosphate Base 

1.3.1.2.1 Purpose 

The purpose of this phase of the work Was io- investigate suitability 

for radiophotölumihescenee Of bases chemically related to present 

base of r-glass but known to haye better working properties^ 

1.3.1.2.2 Experimental Approach 

The following composition was melted: 

Melt No. Si02        NagO        AlgOg        BgP^        P„Og 

1A-3709 20=0 20,0 30.0 10.0 20.0 

Composition Wt. fe 

1.3.1.2.3      Results 

The melting properties were not good under the conditions tested. 

Other melting conditions will be studied.   The silver solubility of 

this glass has hot been tested. 

RESTRICTED 
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1.3.2 Topic 2 - Standard Gla sse s 

(JSdte;   Topic 2 is also emphasized because special equipment: 

is not -vequinedy}- 

1.3.2.1 Purpose 

The purpose of this work was to develop a jgiass having the same 

fluorescence äs r-glass without previous, irradiation by gamma 

rays. 

']      1.IJ.I   Background   —^~ 

j j 1.3.2.2.1      A glass, E-9272 having the composition SiQ2-34.-l%s Nä2Ö-23.3%, 

B-Ö -33.0%} MnO--2.50%, Sb-0,,-5.65, and As5Q^1.5Q%s developed 
1 4   3 2 £   <3 &   i», -        " 

by this company prior to this study, .had "been found to flUoresce 

similarly but much brighter than r-glass. 

The variation of the activator system Mn0-Sb2JÖL to obtain a desired 

intensity was considered possible, but complicated because of the 

opposing influences of quenching, oxidation/^nd'vcoldr.   The quench- 

ing phenomena is the reducing of the amount of fluorescence by too 

much Mn    , the oxidation phenomena is the effect of the ratio of Mn*+ 

to Mn++ and Mn+++ in determining fluorescence, and the color phen- 

omena is the increase in color due the increase of Mn*T+ which pro- 

duces an intense purple color causing flupres.ci3.njce.tßibe affected 

l;. *"- by thickness.   If. was considered promising to cut down on the fluores- 
&. 
F~ jw 4.+ 
'ß %• -'   cence of the Mn     by adding a small amount of irons 
* 

fc i 
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1.3,3.1 

1.3.344. 
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1.3.2.3' Experimental Approach 

To a glass of the composition of E^9272 substitutions of FeuOg 

were made for Si©«'   'l^ese are shown below together with a 

ViBuai cacunatc  v/i   V»*<=;-.IA- /i*uwi-sDVc»»^* t 

Melt No. 

E-9530 

E-9535 

Fe2°3 Added 

0.315   Wt.  % 

Ö.080 

Visual Estimate of 
Fluorescence^ 

Too Dark 

Correct 

Nearly Correct- 
W.„.fc. u_ vuv   U1-; 

These glasses will be tested by Dr. Schulman at the Naval Re- 

search Laboratory.   ÄÜ three glasses have slight brown color. 

Topic 3 - Teiiebrescent Glasses 

System Al203-K2^-p205 

Purpose 

The Naval Research Laboratory has   discovered that r-glass from 

which silver phosphate is omitted (in the following called r-base) 

represents one of the best tenebrescent compositioras to date.   The 

r-base is ä composition in the quaternary system A^Og-ELO-? 

P2Oc-BaO,   In order to better understand this fact stapler binary 

and ternary compositions were considered,   The theoretical work 

of N. Kreidl and K. Sun, that will be presented in the next report, 

suggests attention to the role of K^O. 

.ill 
-j^—^.l-^^j./. -y   AuL*to<9l>.-*/-cir i,,f,aa^< 

TT-^j-:, 
.. MJaif*! *^wi"H--'*"'JS.-*i .' v&r ->» "-v-,-*** T-fcvr ., 
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1.3.3.,Lf2      Experimental Approach 

Melts were n?ade of various coffmositiqns in 2 inch zircon cruci- 

bles. 

1-3.3.1,3      Results 

1.3.3.1.3.1   The approximate glass formation area in this system is indicated 

  hy_the solid line in the composition field of figure 1*   Glasses to 

the right of the dashed line were not investigated.    Such glasses, 

11 cwntairiing more P«^R $*ah the. xnfttaphosphätes, ärfe usually soluble 

in water, difficult to prepare, and unreliable in composition due to 

the volatilization of PoOo*   However:, glass formation is expected, 

|j to exist in most of this: area.   Glasses produced near the KgjQeS^Qg 

binary side of the field are hygroscopic resulting in poor samples. 

However, these atJ of sufficient interest to warrant further attempts 

to prepare better samples, preserving them in a desiccator., 

3 . 
II 
•an 
% 
3, 

n 

.r-i 

\\ 
4 - 

If 

h 1.3.3.1.3,2   Since no radiation source was available herei selected samples Were 

r. prepared and submitted to Dr. Schulmahj Navy Research Laboratory, 
si _ - 3 for exploratory examination. Ratings so obtained are inscribed in 

\) figure 1.   The rating most refers, according to Dr. Schulman, to 
i«.i> —    - 

tenebrescence comparable with the r-base.   These results are also 

shown with the compositions: 

n 

L  3_ 

-io 
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o 

ic2o 

F-Ö008-1 55 

F-Q00&-2 45 

F^0008-3 45 

F^0008-4 15 

F-0008-5 5 

F-Ö008-8 35 

A12öa 

20 

10 

20 

20 

30 

30 

P2®5 

25 

45 

35 

85 

65 

35 
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Sensitivity 

Slightly less sensitive, than 
2 and 3; 

One of most sensitive 

One of most sensitive 

Slightly more sensitive than 
5 

Least sensitive 

Slightly less sensitive thanL_ 
2 and 3 

Compositions are möl % 

r-base sensitivity about same äs F-0008-2 ahd"3? 

Additional melts as shown have been submitted to Dr. Schulman. 

These have the following: compositions: 

Glass        Kg© Al2Og 

4,0    ._ 

P2°5 

F-0008-7    42,5 53.5 

F-0008-'&    57.5 2.5 ,    40.0 

F-0008-9     37,Q 16.0 47.0 

Compositions are mol % •>-- 

The first two glasses were prepared to investigate the field in the 

absence of alumina, the läsx glass was a composition between the. 

compositions of F-0008-2- and F-O0Ö8-3, the two best j'f the previous 
..-.A 1  
a tUUV'. 

1.3.3.1.4      Conclusions 

The results indicate a strong (sensitizing influence of KgO. 
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1J.3.2 System A1_0 -BaQ-P_©_ 
a      3 »5 

1;_a_a_.5:..1: T>1 

The purpose; of this work was to separate the influence of BaÖ 

on the sensitivity from, the quaternary system {Al_0 =5aGHS„0- 

PgOu) r-base. 

1.3.3.2.2      Experimental Approach 

Melts were made in the same manner as in 1.3i3\1.2i   Samples 

have been submitted to Dr. Schulmän for irradiation. 

£»3,3JUF      Mesults 

1.3.3.2.3.1 Glass formation is indicated as sub A in figure 2!. 

1.3.3v2:.3.2 Radiation results are not yet available, 

i .4 CONCLUSIONS 

1 _A   1 

1.4.1.1 Devitrification of r-glass cannot be sufficiently prevented with 

the addition of Zn(P03)2, Mg(P03)2, Al2Q3 and SiÖ2 for Ba(POg)2. 

1.4.1.2 Other Base Glasses 

No conclusions can be drawn, 

M.2     Topic 2 

The fluorescence of ä Mn++ glass can be controlled to make it 

match that of r-glass by adding Fe„0_. 

RESTRICTED 
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1.4.3 Topic 3 I 

1.4.3.1 The K O in the r-base is believed to begone of the dominating 

components in this glass.   The domain of usable glasses has 

been determined for the system KgO-AlgOg-P^Qg. 

1.4.3.2 The domain of usable glasses has been determined for the 

system BaO-AlgO^PgOg. 
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2.1; 

2.2 

2.2,1 

2.2.2 

2.2.3 
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'PART M 

PROGRAM  FOR  NEXT INTERNAL 

THEORY 

The theoretical study by N:. Kreidl and K; Bun will be con- 

tinued in the hope that it can be submitted in the next interim 

report. 

EXPERIMENTAL 

Topic I 

Silver solubility and devitrification will be studied in various 

phosphate glasses. r   

Topic 2. 

Additional work will depend on test results obtained on stand- 

ards containing small amounts of iron in conjunction with man- 

ganese activators. 

Topic 3 

Planned work, as derived from completed theoretical studies,, 

comprises; ~> 

a)     Simple phosphate systems (current), 

b);    Comparison of K20-S,i02 and K^ÖH^Qs system With 

K20-p205 system. 

c) Compositions of aluminates pär¥iöüläfTy potassiümi. 

d) The addition of F. Cl, I, and S to k^G~P2Qg<-X systems. 

e) Investigation of fluoride glasses. 

RESTRICTED 

-^nz/TTYTj.T'   ~\/> „e-vrr,*". 



IT 

ID: RESTRICT» 

I 

JI 

il 

Li 'RESTRICTED 
SECURITY INFORMATION 

HlW'UMII --y^,,-^-^   ^   - 



^^jjw^^jsaMdtowE^-^ggysswssiEgsEgs^!^ 

3; 

-is- 

J: 

4 . 

1; 

?! 

n 
i 

If: 

1.» 

lam-. il-ÄSi.    .--»r' 

^ 

•« 

- 

." 2. • 

(9  - 

\ 
~ 

e^5 

RESTRICTED 

SECURITY INFORMAT \l\J; rv 

^^^^^^^^^^^^S'S'&'SS:- 


	0001
	0002
	0003
	0004
	0005
	0006
	0007
	0008
	0009
	0010
	0011
	0012
	0013
	0014
	0015
	0016
	0017
	0018
	0019
	0020
	0021
	0022
	0023

